showed that students had a more positive perception or assessment of the location's feedback concept as well as indications of improvements in the culture of trust at the location. The proportion of constructive free-text comments increased significantly by 11% to 99.4% compared to the previous year (t(3)=-3.79, p=0.04). Thus, in terms of the objective, an increase in feedback activities and their quality at the faculty was achieved. Conclusion: Feedback, its acceptance as well as the quality, can be positively influenced at a faculty. Change measures should be tested repeatedly in discussion with users regarding practicability in order to directly pick up implementation issues and obstacles so they can be remedied in the interests of the users. This can influence the development of a culture of trust and feedback and should promote the personal and professional development of students in the long term.
www.nklm.de]), states that the aim is not only to promote the development of subject-related skills in students but also on a personal level [7] . Information in the form of feedback on one's own behavior, one's effect on others and one's own abilities can help further develop the personal and social competencies of students, such as selfreflection, empathy, tolerance of ambiguity and the ability to cope with criticism, which are an important part of the professional identity of medical professionals [8] . Information or constructive criticism, such as feedback, is essential for the improvement of competences [9] , which is why feedback as a formative examination element is an important international component in the competenceoriented framework for medical education, further education and training [10] . In this context, feedback is seen as a key element in the development of top performance [11] . The basis of this report is a definition of feedback based on Hattie and Timperley, which describes feedback as information of an intermediary (e.g. peer) regarding aspects of the performance or the comprehension of a feedback recipient regarding a specific behavior that has been exhibited [5] . However, the inclusion of direct feedback in frameworks, curricula and regulations does not necessarily mean its implementation is successful in the sense that feedback is constructively given or accepted and leads to a change in behavior. Archer points out that effective feedback within the framework of medical education can not only be achieved through absolving a prescribed number of feedback situations but must be internalized by the persons involved and lived out within a feedback culture setting [12] . An "open and constructive feedback culture" plays a key role in this and, in order to be effective, feedback must be anchored in the teaching and learning environment [11] , [13] . Experts suggest that direct, personal feedback can only produce maximum benefit for students within the framework of an established feedback culture [13] . Ideally, high feedback quality is associated with both support in the use of feedback (such as training and coaching) and the need for feedback to be felt in the organization [14] . It requires a mutually appreciative common ground which in this culture realizes the giving and taking of feedback as a beneficial act for each individual, with all its various preconditions. According to the literature, in addition to a trust relationship between the feedback provider and the recipient [15] , the learning environment (that is, the teaching/learning environment) in which the feedback is given [16] is decisive. Learning always takes place in a specific environment and is influenced by the values, moods and modes of behavior exhibited in it [1] , [11] . These lived values and behaviors appear to be particularly important for formative, process-oriented examinations, which aim to constructively support the individual learning process and competence acquisition of students. A stable feedback culture implies an attitude towards criticism, dissonance, learning and change [17] which is capable of consensus and which must be experienced by every member of the faculty before it can be further developed. The academic community is all too familiar with issues of evaluation and feedback in higher education [18] . Meta-analyzes show that students often do not understand the requirements of feedback, do not engage with feedback and often are dissatisfied with feedback systems and processes. Moreover, there is little research on how postulated models for dealing with feedback can be put into practice [18] . Thus each location should consider the development of an improved trust culture as a lifelong process under continual change. An investigation by Schaufeli et al. suggests that a more holistic, socially embedded conceptualization of feedback and engagement is needed. This conceptualization should encourage a more productive approach to supporting students. This means providing a way to use feedback to develop learning instead of mechanistically responding to instruction [19] . However, feedback in the form of continual feedback which is satisfactory for students regarding their own strengths and weaknesses was still inadequate from the students' point of view prior to the implementation of the Düsseldorf model study course in 2013 [20] , [21] . The partly lacking, partly vague formulation of suggestions for improvement was also criticized [20] , [21] ]. In studies on the learning climate [20] , [21] students as well as teaching staff assessed the existing trust culture as being in need of improvement. The aim of an initial "Feedback" project group was therefore to integrate feedback in a structured and beneficial manner into the competenceoriented medical curriculum in Düsseldorf (model study course, see figure 1 ). In doing so, feedback can support teaching the following over-arching learning objectives of the Düsseldorf curriculum: The students:
• ... contribute constructively to teams, perceive different points of view of team members and reflect on their own role (communicative competence) • ... notice breakdowns in communication and deal with them constructively (communicative competence) • ... notice divergences between their own values and interests and those of patients and their relatives and take them into account appropriately (communicative competence) • ... identify and estimate their own potential with regard to the team and consider the effect of themselves on others (self-competence)
This report deals with the implementation of anonymous peer feedback which aims to encourage students to reflect and which should support their personal and professional development. The effectiveness of feedback between students (peer feedback) has been well documented in the scientific literature [12] . Since, as already mentioned, feedback culture was previously considered to be weak at the location [20] , [21] a common basis characterized by esteem was considered desirable in order to be able to use self and third-party assessments implicitly and explicitly embedded with the aim of promoting student skills. Peer feedback is used as a tool for the development of students' higher-level competencies and interested students participated voluntarily in this project. The basic idea behind questionnaire-based peer feedback is that students are able to give each other anonymous feedback on specific behaviors or topics they observe. Anonymous peer feedback was chosen to increase the acceptance of students and to facilitate access to feedback.
Implementation and methods

Pilot phase
To support the development of a feedback culture at the Medical Faculty of the Heinrich Heine University in Düs-seldorf, a pilot project was started in 2009, during which lecturers were asked to provide students with feedback on everyday clinical activities using checklists in combination with free text comments. In order to understand the obstacles faced by teachers and students in the multi-dimensional communication process of giving and receiving feedback, external educational researchers conducted a scientific follow-up evaluation with semi-standardized, guided interviews (duration 50 minutes to 2.5 hours) with open questions on implementation barriers with five physicians and six students in their Practical Year [22] . The interviews were recorded, transcribed verbatim and had their qualitative content analyzed according to Mayring [23] using the program MaxQDA version 10. Since the accompanying research suggested obstacles in the giving of direct and constructive feedback (see below) [22] , initially anonymous online peer feedback was used to provide an opportunity to formulate feedback in a more secure environment without the pressure of rapid verbalization and to prevent feelings of being observed or tested. In this way feedback culture would initially be developed primarily via the target group: students. Starting in the summer semester 2012, peer to peer feedback has been implemented for students, which aimed to lower the bar for student participation. Anonymous peer feedback was chosen to allow maximally honest assessment by students and to encourage selfreflection. In direct feedback discussions, students often do not wish to burden their mutual relationships with negative assessments and in some cases do not give honest feedback [2] . Feedback givers who wish to avoid conflict that may be associated with feedback have a desire for anonymity and would otherwise tend to hold back if in doubt [24] . Acceptance of feedback by the recipient is a second important goal, so that relevant feedback does not fail due to emotional resistance by the recipient. Various studies have shown that anonymous and direct peer feedback can have a positive impact on the learning progress of students, as it is more likely to be accepted [2] , [3] , [4] . Anonymous feedback therefore seemed more appropriate, especially in a culture where trust was not yet stable. This procedure was chosen so that students could gain experiences with feedback which offers opportunities for improvement and is not sugar coated due to a fear of voicing criticism. The development of a culture of trust and feedback requires the promotion of learning and change abilities of an organization. Such peer feedback aims to enable students to engage in open and constructive discussion [25] . In order to establish a corresponding culture of esteem and to reduce inhibition thresholds through increased practice in giving and taking feedback, peer feedback has been successively used on a project basis in the curriculum in previous semesters. Together with the peer feedback participants as well as students who chose not to participate and following a positive vote of the ethics committee in the summer semester 2014 concrete steps for the improvement of the offer were developed in semi-standardized questionnaire-based interviews with open questions. As a result of the recorded conversations, following transcription and qualitative content analysis using the program MaxQDA version 10 [2] , it was possible to establish new approaches for better information and anchoring of the project.
Conducting the peer feedback
Peer feedback uses a specifically developed questionnaire based on the Toolkit for Lifelong Learning by Indiana University, USA [26] . This questionnaire contains items on observable peer behavior with regard to their actions in the student as well as the medical working environment (see figure 2 ). Since the start of the model study course (winter semester 2013/2014), students were prepared for giving feedback with the help of curriculum-based teaching units. For example, at the start of their studies in medical psychology, students conduct simulated doctorpatient conversations with patient actors and are thereby trained in giving and receiving feedback with feedback rules and their concrete effects. Initially, feedback was conveyed using the sandwich method. Possible dilution of the actual message but also the fact that wrapping criticism with praise was often perceived as artificial by the students and met with resistance, led the project team to reject the sandwich method. By now, locationspecific feedback rules were developed by a specially established working group and which represent experience-based consensus of the members in dealing with feedback and are based on the relevant literature in this area [9] , [10] , [5] , [12] :
• Establish the framework conditions for the feedback situation.
• Explicitly name observations without evaluating them.
• Describe your subjective perception of observation.
• Illustrate potential consequences of the observed performance.
• Give suggestions for improvement related to the specific observation. • Illustrate the benefit of your suggestions for improvement.
This peer feedback was first offered in the summer semester 2011 on a voluntary basis and subsequently expanded. The individual assessments of each individual student are made on a five-point Likert scale ("completely agree" (5) to "do not agree at all" (1)) by the students who work together in small groups of 15 for one semester and documented using EvaSys® online evaluation software. So each student assesses their group members individually using the questionnaire and in an ideal scenario also receives such an assessment from each group member. In addition, constructive free-text comments can and should be given for each item. Two independent raters analyze the students' free text comments on to their fellow students according to previously agreed assessment criteria (constructiveness, seriousness, discreditation). The external assessment is preceded by a self-assessment of each participant using the same items, which can then be compared to the external assessment (see figure 3 ). The time required for the individual peer assessment within each group is about two to three hours each semester for each student. At the end, the students receive the cumulative and averaged assessments of their fellow students. In addition to the gender of the feedback giver and the relationship intensity as perceived by the feedback giver, the results for each item are displayed descriptively and graphically as a histogram. In addition, for direct comparison of self-and external assessments, a result profile line is drawn up for the items of both questionnaires (see figure 4) . Finally, the free text comments are listed. The students also have the opportunity, if necessary, to discuss the results in a personal discussion with the project leadership and to present their experiences in a reflection report (e-learning unit). In the following, peer feedback was extended to students of the 1 st semester in the model study course (321 out of 400 participated) in the winter semester 13/14 and additionally for students of the 3rd semester in the model course (216 out of 400 students participated). Since the summer semester 2016, it has also been open to students in the 5 th , 9 th and 10 th semesters (180 students each).
Results
Pilot phase General feedback
Amongst other things, inhibitions in expressing negative criticism were revealed. The reason given for this was uncertainty in the assessment, since no general rating scale was available for the individual categories [22] . While there was a desire for increased personal responsibility in the learning process, taking on responsibilities in everyday clinical routines, e.g. dealing with patients or giving feedback about students, was often considered too demanding:
" 
Peer Feedback General feedback
The implementation of anonymous peer feedback was initially also viewed with skepticism and restraint by the students. The uncertainties of the PY students already described (including inhibitions to express negative criticism, uncertainties about evaluation standards, uncertainty about learned feedback rules) were also mentioned in guided focus group interviews on the use of peer feedback from the students. Amongst other things the participants also tied the uncertainties in dealing with peer feedback to a hitherto non-existent trust culture at the location. 
Free text comments
The free-text comments which were available in the peer feedback initially proved to be of little constructive use and partly served as an outlet for giving less constructive and sometimes also hurtful feedback under the protection of anonymity. This led to further reluctance by students and reduced the number of participants, whereupon in consultation with the student representatives future comments were reviewed prior to dissemination. 
Interviews
As a result of the semi-standardized interviews with participants and non-participants of the first rounds of peer feedback, new approaches were developed to better inform and anchor the project, which should ultimately contribute to improved trust building:
• Linking the project with actual, visible people 
Further development measures
The objectives of the teaching mission statement and the over-arching learning objectives for graduates of Düssel-dorf University go beyond imparting medical knowledge and practical skills and developing the competences of students in all areas of medical practice and their personal development. On this basis, the students were given opportunities to gain accreditation for their commitments to certain competence areas, counting towards a facultyinternal "Medical Competencies" course certificate. Thus, for example, participation in the university mentoring program or the supervision of foreign students as well as commitment in external aid organizations are recognized as activities. The peer feedback was also included as an option counting towards the "Medical Competencies" course certificate in the 2014 summer semester. Students can acquire this certificate progressively between the 1 st and the 10 th semester. The steps towards implementing a feedback culture and responses from the peer feedback groups also showed that developing a culture of feedback first requires building a network of in-house networks to continually monitor feedback knowledge and methods against a dynamic reality to exchange new ideas. Based on these experiences, the project group aimed to integrate feedback even more strongly into the curriculum. The project group carried out a curricular mapping of the Düsseldorf Medical Curriculum on "Feedback" in order to determine the best options for anchoring a longitudinally coordinated feedback curriculum. An overview of the offers developed to date is shown in figure 6.
Effectiveness of the further development measures
Inclusion of peer feedback in the curriculum: Acceptance evaluation Peer feedback was regularly evaluated by the students. Based on the feedback from the questionnaire-based interviews, the concept was modified by implementing all suggestions for improvement proposed by the students (see 3.2). The following semester saw a change in the perception and acceptance of peer feedback, changes in quality (e.g. constructiveness of feedback) and rate of participation of offers (see table 1 ).
Improving the quality and activity of peer feedback
Analysis of the free text comments submitted for their fellow students as part of peer feedback by two independent raters showed that the proportion of constructive free text comments in a cohort of the 2 nd year (beginning in winter semester 13/14) increased significantly by 11% to 99.4% compared to the previous year (t(3)=-3.79, p=0.04). The importance of feedback for personal development was rated in the project evaluation on a six-point scale ("completely agree" (1) to "do not agree at all" (6)) by students of this 2 nd year (n=109) scoring 2.53 (SD=0.97) on average; and 3.95 (SD=1.12) by the 4 th year (n=24) in the summer semester 2015. This difference was shown to be significant (t(405)=-3.78, p<0.05). On a five-point scale (I find the peer feedback "very useful" (1) to "not at all useful" (5)), in the winter semester 16/17 participants in peer feedback gave an average assessment of 1.9 (SD=1.0), in previous feedback (summer semester 2012) this had been 2.9 (SD=1.3). The significantly greater participation rate in peer feedback and the significantly more positive evaluation are shown schematically in figure 7 and figure 8. In addition, feedback from students provides information about any changes that may have been triggered (see figure 9 ). Especially when assessing the feedback culture at the location, there is a steadily more positive assessment from semester to semester.
Assessment of the culture of trust and feedback
Since the winter semester 14/15, a changed perception of the feedback culture is emerging between the various student cohorts. The culture of trust and feedback at the faculty was evaluated on a six-level Likert scale ("completely agree" (1) to "do not agree at all" (6)) by 109 students of the 2 nd year in the winter semester 15/16 with an average of 2.6 (SD=1.1), and 66 students of the 4 th year in the summer semester 2014 with 4.7 (SD=1.5) The difference was shown to be significant (t(4)=1.82, p=0.020). In addition, a comparison of all evaluations between the summer semester 2013 to the winter semester 17/18 showed a significant correlation between the academic year and participation in peer feedback (χ²=116.7, p<0.05). Students who have progressed further in their degree and who did not go through the feedback curriculum from the beginning perceived the feedback culture at the location as being worse. State- ments from the student project evaluation in the 4 th year (66 students in the summer semester 2014) also showed that voluntary offers from the Deanery were viewed more critically in higher semesters [27] .
Discussion and outlook
Discussion
The significant increase in participation in peer feedback and its significantly more positive evaluation suggest a more open attitude of the students towards feedback in the form offered. On the basis of the interview results a correlation with the above-described improvement measures for communication and presentation of the project and its change measures are likely. The mutually constructive and appreciative exchange between the participants and the project team may have contributed to increasing the acceptance of feedback and reducing emotional resistance [16] . It should be emphasized that students who were unable to complete the feedback curriculum from the outset for time reasons or who were unable to take part in each survey for personal reasons, perceived the feedback culture at the location to be worse as their studies progressed. Overall, however, in the model study course to date the attitude towards feedback has improved since the described measures were introduced. For students starting studies in the model study course (winter semester 2013/2014), an improvement of the attitude towards the feedback culture could amongst other things be linked to curriculum-based feedback sessions (such as role-playing with patient actors in medical psychology lessons) which took place as early as the first semester and which preceded the peer feedback. The introduction of peer feedback at the end of the semester, compared to previous cohorts (summer semester 12/13), this therefore offered students an opportunity to directly apply methods previously practiced in class. It is possible that feedback was seen as more natural and necessary in the context of medical studies from the outset and thus improved the dynamics at the faculty. Changing opinions of students regarding the desire for regular feedback and fluctuating number of participants (see figure 7 and figure 8) can be explained by course overload. However, there were greater fluctuations among students in higher semesters who had not been integrated into a structured feedback curriculum from the first semester and who had not yet internalized the desirable culture of trust [13] . Of course, there is also the possibility that students in the first semester had a more positive attitude towards feedback from the outset, perhaps having had experience with feedback in school. This should be checked in future investigations. To what extent the quality improvement of student free-text comments towards constructive phrasing that was documented over the course of the project was a consequence of the project improvement measures cannot be substantiated reliably on the basis of the data. Filtering pejorative comments and the occasional cautious linguistic modification of the free-text comments, however, demonstrably went hand in hand with a decrease in complaints and criticism of the project as a whole. The option making peer feedback count towards a faculty-internal course certificate certainly contributed to an increase in the number of participants in terms of assessment-driven learning [28] . In the eyes of the students, having peer feedback count towards a course certificate in connection with assessment-driven learning seems to have a positive effect on the perception of the overall project. The resulting increased focus on the topic of feedback can only be helpful in reducing reluctance. This is also supported by the increasingly positive evaluation of peer feedback as a whole. Using the described concept, a structured implementation model [19] for a more holistic and socially embedded conceptualization of feedback was presented [20] , which should be steadily expanded for the professional and personal support of students [8] . The presented measures can be regarded as a milestone on the way to a culture of feedback.
Recommendations -Lessons learned
Effective collaboration as well as personal commitment and perseverance of the project group proved to be key points in the implementation and development of feedback. When establishing new formats, modification requests and the interests of teachers and students should be elicited pro-actively and made central. The personal exchange between the project group and feedback users, i.e. students and teachers, turned out to be particularly useful. Obstacles were impersonal communication via email or measures implemented without consultation, which failed in everyday practice. Mentioning personal experiences in the area was especially helpful. It was also necessary to regularly study the feasibility of planned measures as well as to identify resistances (e.g. inhibitions in expressing negative criticism) and stumbling blocks (e.g. too time-consuming, too complex questionnaires) and their immediate elimination (e.g. offering training in dealing with feedback, shortening and simplifying the questionnaires). Strongly negative experiences of the students with feedback; refusal of the measures on the part of the faculty management as well as lecturers; and requiring too much time to elicit feedback in everyday university life can be regarded as natural implementation limits. Overall, there is a quality improvement of the feedback, which indicates the previously formulated project goals, such as the improvement of feedback competence [10] and thus the substantiation of feedback [12] as well as the improvement of social skills [9] have been met. Thus, feedback in the context of an established culture of trust with shared value creation [18] can be of great benefit in a supportive learning environment [17] , [5] , [14] .
Outlook
As the described intervention results show, the term feedback culture seems to be a sub-aspect of the culture of trust or of the learning organization. Increased transparency and linking the project with actual, visible people and opportunities for students to participate in decisionmaking also seem to increase acceptance and trust in the tools. The "Feedback" project group has formulated and initiated further steps in the development of a feedback curriculum:
Implementation of direct feedback
Since the winter semester 15/16, direct feedback has been provided at the request of the students. A threeweek study block in the 3rd year of the compulsory curriculum was chosen for this purpose in which the focus is on professional collaboration in an interdisciplinary team. Students work independently on realistic, complex patient cases portrayed by patient actors. Initially feedback was still restrained (for example, uncertainties in expressing criticism and in dealing with teamwork) strongly suggests that here too barriers to implementation must first be overcome and the concept further adapted to the needs of the users. It should be noted that because of its voluntary nature, peer feedback was not used by all students undergoing direct feedback. Furthermore, it should be examined whether students with participation in peer feedback have fewer difficulties in dealing with direct feedback and whether the experience with anonymous peer feedback, as described in the literature, had positive effects on the acceptance of feedback [2] , [3] , [4] .
Feedback training
Beneficial constructive feedback makes it necessary not only to deal with the topics but also to reflect on one's own attitude towards feedback and trust in one's own self-efficacy in dealing with feedback [29] . From this it can be deduced that ultimately the attitude of the feedback givers and recipients is decisive for the effectiveness of feedback [30] . Therefore the "Feedback" project group uses a newly developed training concept initially aimed at teaching staff, which not only conveys feedback rules but crucially also makes participants reflect on the way in which they handle feedback. Self-reflection in dealing with feedback is made familiar with the objective that this will have a qualitative effect on future feedback giving. 21 
Durchführung des Peer-Feedback
Im Peer-Feedback wird ein eigens entwickelter Fragenbogen basierend auf dem Toolkit for a Lifelong Learning der Indiana University, USA [26] verwendet. Dieser Fragebogen beinhaltet Items zu beobachtbaren Verhaltensweisen 
Feedbacktrainings
Ein gewinnbringendes, konstruktives Feedback macht neben der Auseinandersetzung mit den Themen auch die Reflexion der eigenen Haltung gegenüber Feedback und Vertrauen in die eigene Selbstwirksamkeit im Umgang mit Feedback notwendig [29] . Daraus kann abgeleitet werden, dass letztlich die Haltung der Feedback-Geber und -nehmer entscheidend für die Effektivität von Feedback ist [30] . Somit setzt die Projektgruppe Feedback mit einem neu entwickelten Trainingskonzept, welches nicht nur Feedbackregeln vermittelt, sondern wesentlich die Reflexion der Teilnehmer im eigenen Umgang mit Feedback aufgreift, zunächst bei den Lehrenden an. Die Selbstreflexion im Umgang mit Feedback wird mit der Zielsetzung nähergebracht, dass sich dies qualitativ auf das später weiterzugebende Feedback auswirkt.
Anmerkung
Aus Gründen der besseren Lesbarkeit wird auf die gleichzeitige Verwendung männlicher und weiblicher Sprachformen verzichtet. Sämtliche Personenbezeichnungen gelten gleichermaßen für beiderlei Geschlecht.
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